m  =* $R Acta Entomologica Sinica, October 2002, 45 (5): 651 - 655 


ISSN 0454-6296 


The genus Apocolotois Wehrli with discussions on 


its biogeographical features 
(Lepidoptera: Geometridae) 
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Abstract: All three known species of Apacolotets, A. arnoldiaria, A. 


smirnovi and A. almatensis are reported and their taxonomy revised in 


the present paper. A new junior synonym is stated: Chariaspilates shuangzhu Yang = A. smirnovi (Romanoff). A. almatensis is recorded as 


new to China. The genus characters are summarized and a key to the species is given. Illustrations of adults and genitalia are presented. The 


biogeographical features of the genus and included species are discussed. 
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Apocolotois Wehrli» 1936 was erected based on the 
species Himera arnoldiaria Oberthür» 1912. The other 
two species» Aspilates smirnovi Romanoff, 1885 and Apo- 
colotois almatensis Djakonov» 1952 were included after- 
wards. Yang (1978) named a new species from Chifeng» 
Inner Mongolia» China: Chariaspilates shuangzhu Yang» 
1978, which is proved to be a new synonym of Apocolotois 
smirnovi (Romanoff). Thus» three palaearctic species are 
included in the genus. 

The species included are similar to each other in 
most structural features and wing markings. But the wing 
shape of the type species is considerably broader than the 
other two. This fact caused different authors to place A. 
smirnovi and A. almatensis in different genera. On the 
other hand, A. 


the same wing markings, even the same variations. They 


smirnovi and A. almatensis have almost 


can only be distinguished by differences in venation and 
male genitalia. In this papers A. almatensis is newly 
recorded to the fauna of China and its differentiation from 
A. smirnovi is given. 

The genus is widely distributed from Tbilisi to the 
Ussuri district» with quite rare collecting records. Collec- 
tions in the BMNH and ZFMK are very small; there are 
only three specimens Ctwo type specimens of Chariaspi- 
lates shuangzhu Yang» 1978 and a worn male of arnoldi- 


aria) in the CAU. The collection at the IZCAS is also 


very small, but this has been partly improved since we 
caught a long series of arnoldiaria from the west of Bei- 
jing in recent years. All known specimens are male. 
Abbreviations of specimen depositories: 
BMNH The Natural History Museum, London, 
UK. 
CAU China Agricultural University» Beijing» China. 
IZCAS 


Sciences» Beijing» China. 


Institute of Zoology» Chinese Academy of 


ZFMK Zoologisches Forschungsinstitut und Muse- 


um Alexander Koenig» Bonn» Germany. 


Apocolotois Wehrli» 1936 

Apocolotois Wehrli, 1936: 144. Type species: Himera 
arnoldiaria Oberthür, 1912. 

Neocolotois Djakonov, 1952: 268, 269. Type species: Apoc- 
olotois almatensis Djakonov, 1952. Cas a subgenus of Apocolotois ) 

Gozmanyita Vojnits, 1975: 198. Type species: Aspilates 
smirnovi Romanoff, 1885. 

Male Face rough-haired. Palpus short and rough- 
scaled> not projecting out face. Antenna in JS very 
strongly bipectinate. Tongue missing. Pectus and femora 
densely hairy. Hindtibia in 3 with two pairs of spurs. 
Abdomen slender. Wings with costal margins straight» di- 
stal margins smooth, color bright yellow, with irregular 


red-brown lines and patches. Forewing beyond postmedi- 
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an line with two white spots between M, and Cu, . In type 
species wings irrorated with dark gray spots» underside 
similar to the upperside» but in the other two species 
wings not irrorated with dark spots on upperside, hind- 
wing much more weakly marked and less bright than 
forewing» underside scattered with dense brown scales and 
the markings on upperside very weakly expressed on un- 
derside. Forewing with R; anastomosing with Se and R, or 
connected with R, by a short bar» R, diverging after R, . 

3 genitalia 


prominence, not bifid, no gnathos. Valva trisected, cos- 


Uncus, just a simple round short 


ta slender and long» the middle process finger-liked or 
tined on the point Capically acute), process of sacculus 
strongly hooked. Aedeagus simple» no cornutus. 

Female unknown. We suspect that the female may 
be apterous. 

Biology unknown. 

Diagnosis Close to Colotois Hübner» especially 
the same long bipectinate male antenna. But in Apocolo- 
tois no tuft projecting from beneath antenna to eye» and 
no tuft projecting frontally between antenna as in Colo- 
tois. Tongue completely disappeared» but developed in 
Colotois. In Colotois» wings never bright yellow: forew- 
ing with outer margin concaved between M, and Cu» R, 
diverging before Rs; 3 uncus bifid. 

Distributions China» Russia» Mongolia, Georgia; 
Turkistan» Kazakhstan. 

Biogeographical features Apocolotois Wehrli is a 
typical palaearctic genus with the three species having dif- 
ferent biogeographical features. Its main range is between 
40°N and 50°N; from Tbilisi» west of the Caspian Sea to 
Machuria and Ussuri» Northeast China and Southeast of 
Russia. In this paper, we firstly record A. almatensis 
Djakonov and A. arnoldiaria (Oberthür) from the middle 
of Gansu Province» China. This brings the known distri- 
bution latitude of the genus down to 34°N along the north- 
east edge of Qinghai-Tibet Plateau. 


Key to species 
1. Forewing with the subterminal dark band extending to the outer 
margin below My tttttttttttttsrasestenesaeeeeees A. amoan 
Forewing with the subterminal dark band not extending to the 
outer margin below M, teetertteeetteerttieerrieeerennnneen 9) 


2. Forewing with R; anastomosing with R, at a point in the middle 
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Cfig. 8); male valva with the middle process shorter than saccu- 
lar process "1ttttseteeteeeeeeseeeeeeneeeeeeeeeeens A. almatensis 
Forewing with R; not touch Rg» but with a bar connecting them 
in the middle (fig. 7); male valva with the middle process 


longer than saccular process "*t*tt ttt tttttetttes A. smimovi 


1 Apocolotois arnoldiaria ( Oberthür, 1912) (Figs. 
1, 4) 

Himera aroldiaria Oberthür, 1912: 305, pl. 159, fig. 
1543. Type Cs), [Russia]: Sidemi. 

Colotois arneldiaria: Prout, 1915: 332. 

Apocolotets arnoldiaria: Wehrli, 1936: 144; Wehrli, 1940: 
345, pl. 27: d; Viidalepp, 1979: 798. 

Specimens examined Russia: Ussusi: Sutschans- 
ki-Rudnik, 1 3, Nat. Coll. (ZFMK>. Russia: Ussusi: 
Wladiwostock occ, Sutschanski-Rudnik» 1 3t» M> Nat. 
Coll. ©ZFMK>. CHINA: Mandschurei: Charbin, 150 
m 1 A, M> Nat. Coll. (ZFMK). [ Heilongjiang ]: 
Harbin Manchuria?» 1 £4, Yi. 1933; Coll. V. Tola- 
chov © ZFMK >. 1 & ©BMNH>. Hei- 
longjiang: Yichun: Dailinge 390 m», 2 3» 5-8. IX. 
1958; Nat. Coll. CIZCAS). Jilin: Hunjiangy 1 3> 24. 
WI. 1983, Nat. Coll. CIZCAS). Beijing: Xiaolongmen, 
1110 m» 41 3t» 20-24. IX. 1998, Coll. HAN Hong- 
Xiang CIZCAS). Beijing: Liyuanlingy 1 100 m» 11 3> 
16. IX. 2000; Coll. XUE Da-Yong CIZCAS). Gansu: 
Zhengning: Zhongwans 1 3t» 7. X. 1979, Coll. Yang 
Han-Quan CIZCAS). Gansu: Yuzhong: Xinglongshan> 1 
Sf, 22. IX. 1987, Nat. Coll. CIZCAS>. Gansu: 
Weixian: Gaogiaos 1 3t» 4. X. 1992, Nat. Coll. 
CIZCAS). [Jilin]: Changbaishan: Daxinggiaos 1 3; 
16. IX. 1983, Nat. Coll. CCAUD. 


Manchuria» 


Distributions China: Northeast to Gansu; Russia: 
Ussuri. 
Biogeographical features A. arnoldiaria 


( Oberthür?» the type species of the genus» was originally 
described from Sidemi» Southeast Russia and two locali- 
ties in Northeast China. The latter two records were iden- 
tified by Wehrli (1936; 1940). each from a single speci- 
men in the ZFMK labeled as: “ Charbin Mandschurei ” 
and “Harbin (Manchuria)”. Harbin is the capital of Hei- 
longjiang Province» not modern Manchuria. For the first 
specimen» which had been illustrated in Grosschmett . 
Erde 4 (Suppl. )> pl. 27: d» the locality of “ Charbin” 
should also be Harbin. In the present study» we found 
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this species at several new localities in Jilin, Beijing and 


Gansu, greatly extending the western boundary of its 





known range. The size of individuals tends to become 


smaller from east to west. 





Figs. 1-3 Adults of Apocolotois 
1. A. arnoldiaria (Oberthür); 2. A. smirnovi (Romanoff); 3. A. almatensis Djakonov 


2 Apocolotois smirnovi (Romanoff, 1885) (Figs. 
2, 5) 

Aspilates smirnovi Romanoff, 1885: 106, pl. 5, fig. 8. Holo- 
type J, [Georgia]: Tiflis [Tbilisi]. Prout, 1915: 411, pl. 25: 
k; Zhu, 1981: 124, pl. 34: 871. 

Gozmanyita smirnovi : Vojnits, 1975; 199, fig. 9 (male geni- 
talia) . 

Chariaspilates shuangzhu Yang, 1978: 390, pl. 20: 5. Holo- 
type 3°, China: Inner Mongolia, Chifeng. Syn. nov. 

Apocolotois smirnovi: Viidalepp, 1979: 798. 

Specimens examined China: Beijing: Xiaolong- 
men, 1110 m, 1 & , 20-24. [X. 1998, Coll. HAN 
Hong Xiang ( IZCAS). Inner Mongolia: Hexigten Qi: 
Hongguang, 1 &, 16. W. 1974, Nat. Coll. (IZ- 
CAS). Inner Mongolia: Chifeng, 1 & ( Holotype of 
Chariaspilates shuangzhu Yang, slide no. CAU-001 ie 
19. IX. 1957, Coll. GUAN Jing-Qun (CAU). Inner 
Mongolia: Zhuozi; Baoan, 1 &' (Paratype of Ch. shuan- 
gzhu Yang, slide No. CAU-002), 25. VI. 1965, Coll. 
HUANG Xu-Chang (CAU). E. TURKISTAN, 1 of 
(BMNH). 

Distributions 
Georgia: Tbilisi; Turkistan; Mongolia: Delgerhaan. 

Biogeographical features ‘The distribution of A. 


smirnovi (Romanoff) is still a mystery. It was described 


China: Beijing, Inner Mongolia; 


from Transcaucasus, far from the usual range of the ge- 
nus. Vojnits (1975) recorded it from middle Mongolia 
(near Delgerhaan) with a statement of “New for Mongo- 
lia”. He also thought that the materials from Mongolia 
might be a different subspecies. However, he did not de- 


scribe the three available male specimens as a separate 


subspecies. Yang (1978) described a new species Chari- 
aspilates shuangzhu Yang from the middle of Inner Mongo- 
lia ( Chifeng, 118.58° E, 42.17°N; Baoan, Zhuozi, 
112.33°E, 40.57°N). Zhu (1981) identified this spe- 
cies from Hexigten Qi, Inner Mongolia (117.31° E, 
43.15°N). We collected a male from west of Beijing 
(115.27°E, 40.02°N) in 1998. All of these four records 
are highly similar to the descriptions and illustrations of 
Vojnits (1975) . If a subspecies can be distinguished from 
the nominate form, it should be the same form as the 
specimens recorded in central Mongolia. 

Remarks ‘The type specimens of Chariaspilates 
shuangzhu Yang, 1978 are similar in both venation and 
male genitalia to all examined specimens of A. smirnovi 
( Romanoff) , including a male in the BMNH, and the de- 
scriptions and illustrations of Vojnits (1975). Ch. 
shuangzhu Yang, 1978 should therefore be treated as a 


new junior synonym of the latter. 


3  Apocolotois almatensis Djakonov, 1952 (Figs. 3, 
6) New Record to China 

Apocolotois ( Neocolotois) almatensis Djakonov, 1952: 271, 
figs. la (venation), 2a (male genitalia). Syntypes, Kazakhstan: 
near Alma Alta, Zailyiskiy Alatau, River Malaya, Almaatinka. 

Apocolotois almatensis Viidalepp, 1979: 798. 

Specimens examined Kazakhstan: Prov. Almaty: 
Kuluktau Mts: Kegen Pass, 1 500 m, 1 &, 30. IX. 
1994, Coll. Gy. Fabian & Gy. M. László (ZFMK). 
Kazakhstan: Prov. Almaty: Syugeti Mts: 8 km NWKok- 
Pek, 1000 m, 1,8. X. 1994, Coll. Gy. Fabian 
& Gy. M. László ( ZFMK). Kazakhstan, 1 & 
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Figs. 4-6 Male genitalia 
4. A. arnoldiaria (Oberthür) (Slide No. IZCAS Geom-0033); 
5. A. smimovi (Romanoff) (Slide No. IZCAS Geom-0036); 6. A. almatensis Djakonov (Slide No. IZCAS Geom-0032) 


(BMNH?. China: Gansu: Yuzhong: Xinglongshan, 2 
Sf, 22. X. 1987, Nat. Coll. CIZCAS). 

Distributions China: Gansu. Kazakhstan: Zaily- 
iskiy Alatau . 

Biogeographical features A. almatensis Dja- 
konov has only been found in Kazakhstan “near Alma Al- 
ta). It is a special interest to discuss the link between 
Central Asia and the middle of Gansu Province,» where 
this species has been newly recorded in this paper. It is 
reasonable to suppose that Central Asia is the source of 
the species, a hypothesis supported by the main distribu- 
tion area of the genus. This species is a good example of 
an insect spreading from Central Asia to the northeastern 
part of Qinghai-Tibetan Plateau. Generally the area from 
east end of the Qilian Mountains Cabout 103°E, 36.5°N) 
to Lanzhou €103.5°E, 36°N) is the furthest point that 
typical Central Asian species or genera can reach. This 
kind of spread obviously occurs along the Tianshan Moun- 
tains from west to east after which it is restricted by the 
Badain Jaran and Tengger Deserts to the north and the 
Qilian Mountains to the south. The spread is stopped by 
the change of environment at the eastern end of the Qilian 


Mountains. We have reported a few examples of Central 


Asian species having close allies in the middle of Gansu 
(Xue; 1993; Xue and Meng, 1995), however, the same 


species being found in both Cen tral Asia and the eastern 





Figs. 7-8 Venation of forewing 
7. A. smirnovi (Romanoff); 8. A. abmatensis 


Djakonov (the arrowheads show the relationship of R; and R) 
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end of the Qilian Mountains is quite rare. We expect that 
this species will also be found along the hypothesized mi- 


gration corridor. 
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